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DETAILED ACTION 

1 . This office action is in response to application 1 056381 3 filed January 6 th 2006. 
Claims 1-22 are currently pending and have been examined. 

Priority 

2. Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which 
papers have been placed of record in the file. 

Information Disclosure Statement 

3. The information disclosure statements (IDS) submitted on April 6 th 2006, July 19 th 
2007 and November 6 th 2007 are in compliance with the provisions of 37 

CFR 1 .97. Accordingly, the information disclosure statements are being 
considered by the examiner. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

5. Claims 1-3, 13-15, 19 and 22 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Iwami (2002/047575) in view of Nakamura (2001/0024179). 

Apropos claim 1 , Iwami teaches: 
A display device comprising: 

first electrodes classified into a plurality of groups (Z1-Zm, Fig. 3); 

second electrodes respectively provided so as to cross said first electrodes (X1- 

Xn); 

a display panel having a plurality of capacitive light emitting elements 
respectively provided at intersections of said first electrodes and said second electrodes 
(Plasma display pixels are inherently capacitive light emitting elements); and 

a recovering capacitive element (C1, Fig. 9); 

an application circuit that discharges charges to said first electrodes from said 
recovering capacitive element or recovers the charges from said first electrodes in said 
recovering capacitive element, to apply a driving pulse for applying the data pulse to 
said first electrodes (energy recovery circuit 21, Fig. 9); and 
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a potential limiting circuit that limits a quantity of the charges recovered in said 
recovering capacitive element, to limit a potential of said recovering capacitive element 
so as not to exceed a predetermined value (23, Fig. 9, [0089]). 

However, Iwami fails to explicitly teach: 

a drive circuit that applies a data pulse for light-emitting the a selected capacitive 
light emitting element to the first electrodes in said plurality of groups such that phase 
differences respectively occur between said plurality of groups, said drive circuit 
comprising 

In the same field of plasma display panels, Nakamura teaches dividing the data 
electrodes into different groups (Da electrodes and Db electrodes, Fig. 8) and a phase 
control circuit to create a phase difference between the two groups of electrodes ([0080] 
and Fig. 9). 

Therefor it would have been obvious to one of ordinary skill in the art at the time 
of the invention to apply the known driving method of Nakamura to the display device of 
Iwami in order to provide a display device that suppresses power consumption [0036]. 

Apropos claim 2, Iwami teaches: 
A display device comprising: 

first electrodes classified into a plurality of groups (Z1-Zm, Fig. 3); 

second electrodes respectively provided so as to cross said first electrodes (X1- 

Xn); 
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a display panel having a plurality of capacitive light emitting elements 
respectively provided at intersections of said first electrodes and said second electrodes 
(Plasma display pixels are inherently capacitive light emitting elements); and 

an inductive element (L1 and L2, Fig. 9); 

a recovering capacitive element (C1, Fig. 9); 

an application circuit that discharges charges to said first electrodes from said 
recovering capacitive element by a resonance operation of a capacitance of said display 
panel and said inductive element or recovers the charges in said recovering capacitive 
element from said first electrodes through said inductive element, to apply to a first node 
a driving pulse for applying a data pulse to the first electrodes in said plurality of groups 
(Energy recover 21 , Fig. 9); and 

a potential limiting circuit that limits a quantity of the charges recovered in said 
recovering capacitive element, to limit a potential of said recovering capacitive element 
so as not to exceed a predetermined value (23, Fig. 9, [0089]). 

However, Iwami fails to explicitly teach: 

a drive circuit that applies a data pulse for light-emitting the a selected capacitive 
light emitting element to the first electrodes in said plurality of groups such that phase 
differences respectively occur between said plurality of groups, said drive circuit 
comprising 

In the same field of plasma display panels, Nakamura teaches dividing the data 
electrodes into different groups (Da electrodes and Db electrodes, Fig. 8) and a phase 
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control circuit to create a phase difference between the two groups of electrodes ([0080] 
and Fig. 9). 

Therefor it would have been obvious to one of ordinary skill in the art at the time 
of the invention to apply the known driving method of Nakamura to the display device of 
Iwami in order to provide a display device that suppresses power consumption [0036]. 

Apropos claim 3 and 19, Iwami teaches: 
A display device, comprising: 

first electrodes classified into a plurality of groups (Z1-Zm, Fig. 3); 

second electrodes respectively provided so as to cross said first electrodes (X1- 

Xn); 

a display panel having a plurality of capacitive light emitting elements 
respectively provided at intersections of said first electrodes and said second electrodes 
(Plasma display pixels are inherently capacitive light emitting elements); and 

a first power supply terminal that receives a first power supply voltage (V1 , Fig. 

9); 

an inductive element (L1 and L2, Fig. 9); 
a recovering capacitive element (C1, Fig. 9); 

an application circuit that discharges charges from said recovering capacitive 
element by a resonance operation of a capacitance of said display panel (21 , Fig. 9) 
and said inductive element to raise a potential at a first node, connects said first node 
and said first power supply terminal to each other, then disconnects said first node and 
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said first power supply terminal from each other, and recovers the charges in said 
recovering capacitive element from said first node through said inductive element by 
said resonance operation to lower the potential at said first node, to apply to said first 
node a driving pulse for applying a data pulse to the first electrodes in said plurality of 
groups ([0052] and [0053]); and 

a potential limiting circuit that limits a quantity of the charges recovered in said 
recovering capacitive element, to limit a potential of said recovering capacitive element 
so as not to exceed a predetermined value lower than said first power supply voltage 
(23, Fig. 9, [0089]). 

However, Iwami fails to explicitly teach: 

a drive circuit that applies a data pulse for light-emitting the a selected capacitive 
light emitting element to the first electrodes in said plurality of groups such that phase 
differences respectively occur between said plurality of groups, said drive circuit 
comprising 

In the same field of plasma display panels, Nakamura teaches dividing the data 
electrodes into different groups (Da electrodes and Db electrodes, Fig. 8) and a phase 
control circuit to create a phase difference between the two groups of electrodes ([0080] 
and Fig. 9). 

Therefor it would have been obvious to one of ordinary skill in the art at the time 
of the invention to apply the known driving method of Nakamura to the display device of 
Iwami in order to provide a display device that suppresses power consumption [0036]. 
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Apropos claim 13 and 22, Iwami teaches: 

The display device according to claim 3, wherein said predetermined value is 
more than one-half said first power supply voltage and is not more than four-fifth said 
first power supply voltage (within the range set by Iwami [0088]). 

Apropos claim 14, Iwami and Nakamura fail to explicitly teach: 

wherein said phase difference is not less than 200 ns. 

However, Nakamura teaches the phase difference can be change [0083] and 
therefore the arrival at 200ns would have be obvious to one of ordinary skill in the art at 
the time of the invention simply by performing optimization of the system taught by 
Nakamura. 

Apropos claim 15, Nakamura teaches: 

The display device according to claim 3, further comprising: 

a plurality of drive circuits (20-1 and 20-2, Fig. 8); 

said plurality of drive circuits being respectively provided in correspondence with 
said plurality of groups (Da for 20-1 and Db for 20-2, Fig. 8); and 

said plurality of drive circuits respectively applying the data pulses for light- 
emitting the selected capacitive light emitting element to said first electrodes in said 
plurality of groups such that phase differences respectively occur between said plurality 
of groups (Drivers drive pixels 16, Fig. 8). 
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6. Claims 4-12 rejected under 35 U.S.C. 103(a) as being unpatentable over Iwami 
and Nakamura as applied to claim3 above, and further in view of Nagaoka 
(7,212,194). 

Apropos claim 4, Iwami fails to teach: 

The display device according to claim 3, wherein the inductive element is 

provided between said first node and a second node, 

said recovering capacitive element is connected to a third node), 

said potential limiting circuit limits a potential at said third node to limit the 

potential of said recovering capacitive element so as not to exceed said predetermined 

value 

said application circuit comprising: 

a first switching element provided between said first power supply terminal and 
said first node; 

a second switching element provided between a ground terminal receiving a 
ground potential and said first node; 

a third switching element provided between said second node and said third 
node, wherein 

a fourth switching element provided between said second node and said third 
node, and 
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in an address time period during which said selected capacitive light emitting 
element in said display panel is to be light-emitted, the third switching element is turned 
on so that the charges are discharged into said first node from said recovering 
capacitive element through said inductive element, the potential at said first node is 
raised, said third switching element is turned off and said first switching element is 
turned on so that the potential at said first node is raised to said first power supply 
voltage, and said first switching element is turned off and said fourth switching element 
is turned on so that the charges are recovered in said recovering capacitive element 
from said first node through said inductive element so that the potential at said first node 
is lowered, thereby generating said driving pulse. 

However, in the same field of energy recovery circuits, Nagaoka teaches an 
energy recovery circuit (Fig. 5) which contains a first node (connection of L and 2) a 
second node (Connection of L, D1 and D2) and a third node (connection of C1 , S1 and 
S2), an inductor (L), a first power supply (B1), a first switch (S3), a second switch (S4), 
a third switch (S1 ) and a fourth switch (S2). The operation of this circuit is described in 
Col 6 lines 9-65 and aligns with the procedure claimed above. 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
of the invention to use the known energy recovery technique taught by Nagaoka, to 
replace the energy recovery circuit 21 of Iwami to achieve the predictable result of an 
energy recovery circuit to conserve power in the plasma display panel. 



Apropos claim 5, Nagaoka further teaches: 
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wherein said drive circuit further comprises first switching circuits respectively 
provided in correspondence with said first electrodes (22, Fig. 5), and is operated such 
that; 

said first switching circuit is turned on so that the charges are recovered and 
discharged between said first node and said first electrode, and said first switching 
circuit is turned off so that said corresponding first electrode is set to the ground 
potential (Switches switch between ground and energy recovery circuit 21 Fig. 5). 

Apropos claim 6, Iwami teaches: 

The display device according to claim 4, wherein said potential limiting circuit 
comprises: 

a division circuit that divides a voltage between said first power supply voltage 
and a ground potential to produce a potential approximately equal to said 
predetermined value (Resistors R2 and R3, Fig. 9); and 

a second switching circuit connected between said third node and said ground 
terminal and receiving the potential produced by said division circuit as a control signal, 
and turned on when the potential at said third node exceeds said predetermined value 
(Q1 receives predetermined value based on voltage division across R2 and R3, Fig. 9). 

Apropos claim 7, Iwami teaches: 

The display device according to claim 4, wherein said potential limiting circuit 
comprises: 
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a second power supply terminal receiving a second power supply voltage 
approximately equal to said predetermined value (Vref, Fig. 9); and 

a second switching circuit connected between said third node and said ground 
terminal and receiving said second power supply voltage received by said second 
power supply terminal as a control signal, and turned on when the potential at said third 
node exceeds said predetermined value (Q1 and D3, Fig. 9). 

Apropos claim 8, Iwami teaches: 

The display device according to claim 6, wherein said second switching circuit 
comprises: 

a unidirectional conductive element provided between said third node and a 
fourth node and causing a current to flow from said third node to said fourth node (D3, 
Fig. 9); and 

a fifth switching element provided between said fourth node and said ground 
terminal, and having a control terminal receiving said control signal (Q1, Fig. 9). 

Apropos claim 9, Iwami teaches: 

The display device according to claim 4, wherein said potential limiting circuit 
comprises: 

a unidirectional conductive element provided between said third node and said 
ground terminal and causing a current to flow from said third node to said ground 
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terminal when the potential at said third node exceeds said predetermined value (D3, 
Fig. 9). 

Apropos claim 10, Iwami teaches: 

The display device according to claim 9, wherein said unidirectional conductive 
element is a zener diode (D3, Fig. 9). 

Apropos claim 1 1 , Iwami and Nagoaka fails to explicitly teach: 

The display device according to claim 4, further comprising a charge pump circuit 

that produces a potential higher than the potential at said first node in order to turn said 

first switching element on. 

However, Examiner takes official notice that the use of charge pumps is well 

known in the art and thus would have been obvious to one of ordinary skill in the art at 

the time of the invention to use a charge pump to create a potential high enough to turn 

on the S3. 

Apropos claim 12, Iwami and Nagoaka fail to explicitly teach: 
wherein said charge pump circuit comprises: 

a charging capacitive element provided between said first node and a fifth node; 

a unidirectional conductive element provided between a third power supply 
terminal receiving a third power supply voltage and said fifth node and causing a current 
to flow from said second power supply terminal to said fifth node; and 
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a control signal output circuit that adds a potential at said fifth node to the 
potential at said first node, and outputs a potential obtained by the an addition to said 
first switching element as a control signal. 

However, examiner takes official notice that charge pumps that are comprised of 
capacitors, diodes and switches between various power supplies are well known in the 
art and thus it would have been obvious to one of ordinary skill in the art at the time of 
the invention to employ the well known concept of a charge pump to create the 
necessary control signals for switch S3 of Nagoaka. 

7. Claims 16, 18, 20 and 21 rejected under 35 U.S.C. 103(a) as being unpatentable 
over Iwami and Nakamura as applied to claims 3 and 19 above, and further in 
view of Hoppenbrouwers (2005/0082957). 

Apropos claim 16 and 20, Iwami and Nakamura fail to teach: 
a number-of-times detector for detecting the number of times of rise or the 
number of times of fall of the data pulse applied to said first electrodes, 
said drive circuit further comprising: 

a controller for calculating the a ratio of said number of times detected by said 
number-of-times detector to a maximum number of times the data pulse can rise or the 
number of times the data pulse can fall, lowering, when said ratio is more than a 
predetermined ratio value, the potential at said first node to a predetermined voltage 
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value, and then controlling the operation of said application circuit such that said first 
node is grounded. 

However, in the same field of plasma displays with energy recovery systems, 
Hopenbrouwers teaches determining the number of sustain pulses in a subfield, and 
only activating the energy recovery circuits for the subfields with lower sustain pulses in 
which the energy recover is higher than a break-even-point (Figures 9 and 10, [0061]). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
of the invention to combine the teaching of Hoppenbrouwers into the plasma display of 
Iwami and Nakamura, in which grounding the first node would effectively prevent the 
energy recovery circuit from operating when the break-even point of sustain pulses has 
been reached in order to conserve power. 

Apropos claims 18 and 21, Iwami, Nakamura and Hoppenbrouwers fail to 

explicitly teach: 

Wherein said predetermined ratio value is not less than 95% 

However, the exact ratio used is a matter of design choice and optimization 

values, and thus would be readily apparent to one of ordinary skill in the art at the time 

of the invention. 



Allowable Subject Matter 
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8. Claim 17 objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to RANDAL WILLIS whose telephone number is (571)270- 
1461 . The examiner can normally be reached on Monday to Thursday, 8am to 5pm 
(EST). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amr Awad can be reached on 571-272-7764. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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RLW 

/Amr Awad/ 

Supervisory Patent Examiner, Art Unit 2629 



